Abstract. With the rapid development of economy in our country, the environmental pollution problem has got more and more attention of public. To pay attention to the ecological efficiency and to go the way of sustainable development become the consensus of people from all walks of life. This article selects emissions of industrial waste water, emissions of industrial waste gas and industrial solid waste as input index of the environmental pollution, and selects energy consumption per unit GDP and employment as the investment of resource consumption index. Then the article selects regional GDP as output indicators and use data envelopment analysis (DEA) to measure the ecological efficiency of 12 provinces in western China. Then it combines with clustering analysis method to the classification of 12 provinces. Finally it obtains the ecological efficiency factor of the analysis of the western region by sensitivity analysis method of the elements in the input.
Introduction
Since the reform and opening up, China's economic development has made remarkable achievements, but also brought a series of problems, especially excessive energy consumption and environmental pollution problems seriously affected the harmonious development of our society. Therefore, in the National Congress of the Communist Party of China held in 2012 on the eighteenth, formally included in the overall layout of the construction of ecological civilization with Chinese characteristics socialist modernization, the construction of beautiful homes of our people become the common aspirations and dreams. As a measure of an important indicator of ecological civilization, eco-efficiency, but also increasingly become the focus of attention of the government and academia.
Here are some researches on the index system of eco-efficiency. Hartmut Hoh, Karl Schoer and Steffen Seibel (2002) found that the eco-efficiency indicators also in environmental-economic accounting accounts in Germany, the GDP as output indicators and input indicators mainly include land, energy, raw materials and water, including natural resources, greenhouse gas and acid gas as the natural environment and the labor and capital as a common economic factors [10] . Domestic scholars put eco-efficiency indicators are divided into two major environmental efficiency and resource efficiency indicators. LU Zhong-wu (2005) analyzed the index system of eco-efficiency should be based on an analysis of the different companies have their own characteristics, and gives the general index of industrial enterprises for raw materials input intensity, energy intensity and pollutant emissions three indicators, and then this system will be used to calculate the index and eco-efficiency analysis of steel companies [11] . Qiushou Feng, Zhu Dajian (2007) studied on the basis of the index system from Germany's eco-efficiency indicators, build a system suitable for China's eco-efficiency, including land use, energy consumption, water consumption, raw material consumption, SO2 emissions, waste water, the total amount of labor, etc., and use of this index system analyzes the trends of eco-efficiency [12] .
As China's western region is relatively fragile ecology of the region, the relationship between the ecological environment and economic growth are very close. It's a great significance to protect the ecological environment of the region's relationship to the construction of ecological civilization, to co-ordinate regional development. In this paper, the sensitivity analysis using the data envelopment analysis (DEA), cluster analysis and the factors to calculate eco-efficiency in Western Region 12 regions, and the effect of various types of input indicators for eco-efficiency of the western provinces, in order to provide advice with rich policy implications for sustainable development of the western region.
Select Research Methods and Indexes

Construction of index system
The main idea of eco-efficiency is to make full use of existing resources, with minimal resource consumption and environmental pollution, the greatest economic value. According to the data envelopment analysis (DEA) of the input and output requirements, combined with eco-efficiency formula, select the Western Region 12 provinces in GDP as output indicators, the yuan GDP energy consumption and employment as a resource input indicators, industrial waste -waste water, waste gas and solid waste as an environmental input indicators, and in operational eco-efficiency indicators selected to build the western region measurement indicator system ( 
Empirical Analysis
Firstly, the use of deap2.1 software, based on input-oriented CCR model, the western region, including western regions total input and output indicators data into solving the western region got 12 provinces and autonomous regions in western and overall eco-efficiency (table 2). Table 2 shows: Over the past seven years, the overall eco-efficiency in the western region average of less than 1, that is DEA inactive. To the provinces in terms of eco-efficiency and Inner Mongolia, Sichuan, Tibet and Shaanxi four provinces and autonomous regions with an average of 1, that is, its eco-efficiency and achieve DEA effective, accounting for one-third of the entire western region; Guangxi, Chongqing eco-efficiency and Guizhou, Yunnan, Gansu, Qinghai, Ningxia and Xinjiang average of less than 1, that is DEA inactive, most of the resource-based provinces, accounting for two-thirds of the entire western region. Wherein the average eco-efficiency level of Chongqing and Xinjiang two provinces reached 0.950 or more, and the mean of the last two years in Chongqing eco-efficiency level reached 1.000, indicating that as the importance of the ecological environment, Chongqing eco-efficiency level since 2010 gradually achieve DEA effective, the process of economic development, should continue to handle the relationship between the ecological environment, and take the road of development of ecological civilization. Xinjiang region in 2005-2009 ecological efficiency level reached DEA effective, but since 2010 the level of eco-efficiency gradually decline, the ecological environment is more fragile, with the economic development, environmental pollution and resource consumption, affecting the eco-efficiency and autonomous regions. On the other hand, we can also see the Guizhou region eco-efficiency level is the lowest value for the entire western region of the reason, mainly in the economic growth mode is extensive, mainly rely on resources and energy consumption to drive the economy, resources and energy the utilization rate is not high.
Subsequently, the use of more eco-efficiency results SPSS17.0 regional cluster analysis using Kmeans clustering method, and the results are shown in Table 3 . According to the classification results, the eco-efficiency of various types of regional averages calculated results can be obtained eco-efficiency charts three regions (Fig. 1) . Eco-efficiency of the first class area average in 2008, up from the previous year is seen in Figure  1 , and in 2008--2009 years plunged appear, from 0.900 down to 0.800 or more, and after 2009 remained at the level of 0.8, indicating Eco-efficiency of such areas appear downward trend, mainly due to the need for further study of the changes, which improve the utilization of resources, economic growth and reduce environmental pollution. Eco-efficiency of the second class area relatively flat trend since 2005, hovering around 1.000, indicating that the eco-efficiency of such areas mean almost in DEA active, and good performance. The third level of eco-efficiency area greater volatility, 2005-2007, eco-efficiency class III region of the mean level of a downward trend, once dropped to 0.638. It appeared in 2008 increased significantly, to 0.797, though in subsequent years which declined to a lesser extent, while in 2011 it again dropped to 0.674, indicating that the level of eco-efficiency in the third class area DEA invalid state, economic development, the ecological damage to the environment is large. According to the above three average trend cursor further analysis of the main factors that affect the eco-efficiency of the western region to further the achievement of sustainable development in the western region. 
The Sensitivity Analysis of the Input Factors
Since the data envelopment analysis is more of a plurality of DMU input indicators and output indicators into a linear programming model that seek out the optimal solution, for changing the input factors for each DMU will affect the eco-efficiency of the resulting final level, that is, data envelopment analysis for changes in input factors have a certain sensitivity. In this paper, we are changing the basis of a few basic input elements on the eco-efficiency analysis of the sensitivity level of the western region provinces, autonomous regions and municipalities, and according to the degree of change of size, understand and analyze the comparative advantages of each region or relative disadvantage indicators of resources and the environment.
Sensitivity analysis of the specific approach is: are the indicators of a resource or environmental indicators removed from the input indicators, and then the rest of the input indicators and output indicators DEA analysis was determined to remove the eco-efficiency in all regions of the corresponding input indicators value, the last in eco-efficiency and value will be determined not to remove the input indicators of eco-efficiency value, in order to identify the eco-efficiency value fluctuation range of areas, namely investment in eco-efficiency of the sensitive elements of the areas.
Sensitivity analysis of eco-efficiency wastewater ignored
Wastewater indicators are removed from the environment into the class after calculating the west 12 provinces, autonomous regions and municipalities as well as the western overall eco-efficiency results and comparative analysis (see Table 4 ). As can be seen from Table 4 , the following factors are ignored eco-efficiency of wastewater, the overall eco-efficiency level of the western region declined 0.035, while most parts of the calculated results of eco-efficiency remains unchanged, indicating that the input factors for the western region of large wastewater contribution to eco-efficiency in some areas is inefficient. Only Yunnan, Guizhou, Gansu, three provinces eco-efficiency value of a downward trend, that affect the eco-efficiency of wastewater above three provinces is positive. On the other hand, Yunnan in 2005-2010 years, eco-efficiency variation margin fluctuations, but the overall downward trend in 2011, reaching 0, indicating that the wastewater into factors affecting the results of the eco-efficiency Yunnan region has also been weakened in 2011 wastewater eco-efficiency eliminates the effect of the results of the Yunnan region, indicating that the wastewater brought about a positive impact on the eco-efficiency are gradually depleted.
Sensitivity analysis of eco-efficiency ignore the exhaust gas
The exhaust gas is removed from the environment into indicators, the calculation results of the western region of eco-efficiency in all regions, with the input and output indicators do not remove the exhaust system before the measurement of eco-efficiency value (see Table 5 ). It is seen from Table 5 : Results ignore eco-efficiency exhaust gas after the eco-efficiency most of the western region decreased greatly, indicating that the exhaust gas into the environment for greater eco-efficiency indicators in the western region of the measure will be influenced. Eco-efficiency which results in Inner Mongolia, Guangxi, Sichuan and Shaanxi four regions remains unchanged, reflecting the element of the exhaust gas contribution to eco-efficiency of these four areas is inefficient. Furthermore, Qinghai 2005-None 2008 ignored the results of the eco-efficiency exhaust gas before and after the difference, but after 2008, the difference between the two is gradually increased their margin to 0.260 in 2011, reflecting an aspect of the exhaust gas this element is important for eco-efficiency results in Qinghai contribution increases. The Ningxia since 2010, the result after removal of the eco-efficiency and eco-efficiency exhaust gas calculated not removed before the results of the calculation has not changed, indicating that the elements of the contribution of the region began to weaken or even disappear. The magnitude of change in Xinjiang reached in the entire western region's largest, even up to 0.429 in 2009, indicating that the exhaust gas for eco-efficiency measure Xinjiang region a greater impact, eco-efficiency of the exhaust gas increased year by year.
Sensitivity analysis ignores the eco-efficiency of solid waste
Ignored as environmental indicators of solid waste into the class, the use of DEA-CCR calculates eco-efficiency results in the western region, and makes comparative analysis (see Table 6 ). Table 8 shows that: eco-efficiency Results ignore employment computing, eco-efficiency result in Inner Mongolia, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi and Gansu remains unchanged, indicating that the job has no effect on the level of eco-efficiency of these seven areas. For the eco-efficiency of Guangxi, Chongqing, Qinghai, Ningxia and Xinjiang regions change occurred, indicating that the eco-efficiency of these five areas are more sensitive to employment. Where in Qinghai in 2005-2007 the level of eco-efficiency factor for employment is not sensitivity, and since 2008, the employment factor for the eco-efficiency of the region has a greater impact.
Summary
By constructing eco-efficiency measurement index system, using DEA analysis of eco-efficiency in West Region were 12 provinces measure, using K-means clustering method for eco-efficiency characteristics of the western provinces were classified, and finally uses sensitivity analysis western provinces to explore eco-efficiency factors, the study found: The above table shows that, on the whole western region, its eco-efficiency measure index system for each element has a certain sensitivity, but due to its sensitive input factors vary, the most sensitive indicator of its exhaust gas the second is the energy consumption index, followed by solid waste indicators again waste indicators. Thus, on the whole western region in the process of the development of recycling economy, take the road of ecological civilization, first of all should pay attention to industrial emissions control; second is to further strengthen the work of energy efficiency and proper handling of solid waste; and finally wastewater advantage State indicators further management.
Although the 12 western provinces, autonomous regions and municipalities are resources and ecological vulnerability of the region, but because of its economic development and ecological environment have their own characteristics, different elements for different areas of influence inconsistent in handling the relationship between economic development and environmental pollution in the process, should be done to analyze specific issues, starting from the specific situation of each region. Inner Mongolia and Shaanxi eco-efficiency indicator system for no waste water, waste gas, solid waste and energy consumption and other input factors sensitivity, and thus to improve the eco-efficiency of these two regions, we should vigorously to achieve economic development and environmental protection simultaneously, to achieve green development of. Gansu for the four input elements are more sensitive to the need to strengthen efforts to control environmental pollution in Gansu Province, to improve the efficiency of resource use, strict control of industrial "three wastes"emissions. Energy consumption, waste water and gas for the eco-efficiency of Guizhou and Yunnan two regions a greater impact, so that the two regions in the process of economic development should not only actively introduce advanced technology to improve energy efficiency, reduce emissions of pollutants, focusing on treating wastewater and waste gas within the region. Eco-efficiency Guangxi, Chongqing and Sichuan are affected by energy factors, therefore, these three areas to the recycling of resources, the transformation of economic growth mode; on the other hand, Guangxi is also affected by factors of solid waste, but also a reasonable treatment of industrial solid waste, which is turning waste into treasure, take the road of circular economy; Chongqing because of its special topography, its eco-efficiency is also affected by elements of the exhaust gas, so the region should actively develop the tertiary industry, reduce industrial waste gas emissions. Finally, Tibet, Xinjiang, Qinghai and Ningxia were affected by the exhaust gas and improve eco-efficiency, to actively take advantage of these four areas, the development of tourism, in order to reduce exhaust emissions, help improve the ecological environment in the region; and Qinghai Ningxia eco-efficiency of solid waste is also affected by factors, therefore, in the process to develop the economy, improve the ability of the region's environmental pollution, and increase the intensity of investment in environmental governance, improve the eco-efficiency in the region.
